The detection of representatives of novel bacterial taxa among isolated strains has become unbiased and rapid by comparison of 16S rRNA gene sequences with those of type strains deposited in comprehensive public databases. As a consequence, a multitude of novel taxa has been described during the last decade, and the probability of concurrent submissions of manuscripts proposing novel taxa for highly similar organisms is increasing.
Strains of rod-shaped actinobacteria representing a distinct clade within the family Cellulomonadaceae (suborder Micrococcineae) were isolated independently from marine habitats by two research groups without being aware that the two organisms were taxonomically highly similar. One group submitted the proposal for a new genus and species Paraoerskovia marina (Khan et al., 2009) , whereas the other named the novel organism Koreibacter algae (Lee & Lee, 2010) . Though the description of K. algae appeared in print 8 months after the proposal of P. marina, the type strains of the two taxa had not been compared (Schumann & Gvozdyak, 2012) . The present study is aimed at the reconsideration of the taxonomic status of K. algae. The type strains K. algae DSM 22126 T and P. marina DSM 21750 T were therefore subjected to a re-examination of published physiological and chemotaxonomic characteristics as well as to MALDI-TOF mass spectrometric analysis, comparison of PvuII RiboPrint patterns and DNA-DNA hybridization.
The 16S rRNA gene sequences of K. algae DSM 22126 T and P. marina DSM 21750 T agree by 100 %, and the two strains represent a common lineage within the family Cellulomonadaceae, with the type strains of the genus Oerskovia as the closest relatives [96.2-96.3 % sequence similarity determined by the EzTaxon server (http://www. eztaxon.org; Kim et al., 2012) ]. The phylogenetic positions of K. algae and P. marina among the type strains of type species classified in the suborder Micrococcineae are shown in a comprehensive neighbour-joining tree (Fig. S1 , available in IJSEM Online). The clustering of K. algae DSM 22126
T and P. marina DSM 21750 T with the most related type strains belonging to the families Cellulomonadaceae and Sanguibacteraceae is demonstrated by a neighbour-joining tree ( Fig. 1) reconstructed from 16S rRNA gene sequences aligned manually by using the BioEdit program (Hall, 1999; Kimura, 1980; Saitou & Nei, 1987; Thompson et al., 1997; Felsenstein, 1985) and was confirmed by a maximum-likelihood analysis (Felsenstein, 1981) (not shown). In order to examine the DNA-DNA binding of K. algae DSM 22126 T and P. marina DSM 21750 T , cells of the two type strains were disrupted by using a French pressure cell (Thermo Spectronic) and the DNA in the crude lysates was purified by chromatography on hydroxyapatite as described by Cashion et al. (1977) . DNA-DNA hybridization was performed in duplicate as described by De Ley et al. (1970) under consideration of the modifications proposed by Huss et al. (1983) using a model Cary 100 Bio UV/Vis spectrophotometer equipped with a Peltier-thermostatted 666 multicell changer and a temperature controller with in-situ temperature probe (Varian). DNA of K. algae DSM 22126 T and P. marina DSM 21750
T showed 94 % binding (in 26 SSC with 10 % formamide at 71 u C; average of two results, 98 and 89 % binding), indicating that the two type strains belong to the same genomospecies (Wayne et al., 1987) . According to a MALDI-TOF mass spectrometric analysis carried out as described by Tó th et al. (2008) , the mass spectra of K. algae DSM 22126
T and P. marina DSM 21750 T are almost identical (Fig. 2) . However, investigation of the type strains of K. algae and P. marina by the RiboPrinter system, which is capable of differentiation of strains (Bruce, 1996; Barney et al., 2001) , revealed that they were not identical but display distinct band patterns when PvuII was used as the restriction enzyme (Fig. 3) .
When comparing the descriptions of K. algae and P. marina, several differing phenotypic characteristics are obvious (Khan et al., 2009; Lee & Lee, 2010) . K. algae was reported to be aerobic and oxidase-and leucine arylamidase-negative, while facultatively anaerobic growth as well as positive oxidase and leucine arylamidase reactions were reported for P. marina. In contrast to P. marina, K. algae is described as incapable of starch degradation and acid production from L-arabinose, D-fructose, D-galactose, Dglucose, D-mannose, D-xylose, lactose, cellobiose, sucrose and salicin. According to its description, K. algae contains phosphatidylinositol as polar lipid but lacks mannose as a cell-wall sugar and differs in these chemotaxonomic features from the data reported for P. marina. Khan et al. (2009) reported the peptidoglycan type A4a L-Lys-L-Ser-DGlu and a DNA G+C content of 70 mol% for P. marina, while Lee & Lee (2010) published the type A3a Lys-Ser and a DNA G+C content of 68.3 mol% for K. algae. With respect to physiological features not mentioned above, morphology, colony appearance, motility, growth temperature, pH and NaCl tolerance as well as menaquinone patterns, the data reported for K. algae and P. marina were either identical or very similar or the differences were within ranges that would not allow the unambiguous differentiation of the two organisms (Table S1 ; Khan et al., 2009; Lee & Lee, 2010) .
In order to re-examine the published data, K. algae DSM 22126 T and P. marina DSM 21750 T were cultivated on medium no. 92 (http://www.dsmz.de) at 28 u C and subjected to the API 50CH and API ZYM test systems (bioMérieux) following the manufacturer's instructions. Oxidase activity was tested according to the method of Smibert & Krieg (1994) . The capacity for anaerobic growth was examined by incubating the organisms on medium no. 92 agar plates using Anaerocult A (Merck). Degradation of starch was studied according to Gordon et al. (1973 Purified cell walls were isolated after disruption of cells by shaking with glass beads and subsequent trypsin digestion, according to the method described by Schumann (2011) . Amino acids and peptides in cell-wall hydrolysates were analysed by two-dimensional TLC on cellulose plates by using previously described solvent systems (Schleifer, 1985) . The molar ratios of amino acids were determined by GC/MS (320-MS Quadrupole GC/MS; Varian) of Nheptafluorobutyryl amino acid isobutyl esters (Schumann, 2011) . Total hydrolysates of the peptidoglycan (4 M HCl, 16 h at 100 u C) of P. marina DSM 21750 T and K. algae DSM 22126
T contained the amino acids lysine, alanine, serine and glutamic acid in molar ratios of 1.0 : 1.8 : 0.7 : 2.1 and 1.0 : 1.6 : 0.6 : 2.0, respectively. The peptides L-Ala-DGlu, L-Lys-L-Ser and L-Lys-D-Ala were detected by twodimensional TLC of partial hydrolysates of the peptidoglycan (4 M HCl, 0.75 h at 100 u C). Dinitrophenylation according to Schumann (2011) revealed that glutamic acid represented the N terminus of the interpeptide bridge. On the basis of these results, it was concluded that K. algae DSM 22126 T and P. marina DSM 21750 T correspond in showing the peptidoglycan type A4a L-Lys-L-Ser-D-Glu, A11.48 (Schleifer & Kandler, 1972; Schumann, 2011) . The data from the present study confirm the peptidoglycan structure reported for P. marina DSM 21750
T by Khan et al. (2009) , but disagree with the result of Lee & Lee (2010) . Galactose and traces of xylose were the sugars of purified cell walls of the two type strains, as determined according to the procedure of Staneck & Roberts (1974) . Galactose as a major cell-wall sugar in K. algae was also reported by Lee & Lee (2010) , but the occurrence of mannose in the cell wall of P. marina (Khan et al., 2009) could not be confirmed in the present study. Polar lipids were extracted, separated by two-dimensional TLC and identified by spraying with ninhydrin, anaphthol, molybdophosphoric acid and Zinzadze reagent according to Tindall et al. (2007) . Phosphatidylglycerol, diphosphatidylglycerol, phosphatidylinositol and phosphatidylinositol mannosides were the polar lipids found in both K. algae DSM 22126 T and P. marina DSM 21750 T (Fig. 4) in the present study, in disagreement with the differing lipid patterns reported previously (Khan et al., 2009; Lee & Lee, 2010) .
P. marina DSM 21750 T and K. algae DSM 22126 T agreed in their growth behaviour, and sufficient cells of comparable physiological age could be harvested for fatty acid analysis from the third streak quadrant of plates after cultivation on tryptic soy agar at 28 u C for 24 h. Cellular fatty acids of P. marina DSM 21750 T and K. algae DSM 22126 were analysed by GC using an Agilent 6850 chromatograph with the MIDI Microbial Identification System (library TSBA40, 4.10; Sherlock software package, version 6.1). The fatty acid profiles of the type strains of K. algae and P. marina agreed in displaying the fatty acids anteiso-C 15 : 0 , C 18 : 0 , C 16 : 0 and anteiso-C 17 : 0 as major components, but the quantitative ratios of the cellular fatty acids differed (Table S2 ).
For reinvestigation of the base composition, genomic DNA from the two type strains was degraded to nucleosides by using P1 nuclease and bovine intestinal mucosa alkaline phosphatase, as described by Mesbah et al. (1989) . The nucleosides were separated by reversed-phase HPLC (Shimadzu LC 20A) according to the method described by Tamaoka & Komagata (1984) . A DNA G+C content of 70.8±0.3 mol% for both type strains was calculated from the ratio of deoxyguanosine to thymidine.
On the basis of the agreement in 16S rRNA gene sequences, MALDI-TOF mass spectra, peptidoglycan type, major menaquinone, DNA base composition, polar lipids and cellular fatty acids, as well as in morphological, physiological and biochemical characteristics, and because of the observed DNA-DNA binding of 94 %, the reclassification of Koreibacter algae as a later heterotypic synonym of Paraoerskovia marina is proposed according to Rules 38 and 42 of the Bacteriological Code (Lapage et al., 1992) . As a result of the new taxonomic information obtained in this study, emended descriptions of the genus Paraoerskovia and of Paraoerskovia marina are given.
Emended description of Paraoerskovia Khan et al. 2009
Paraoerskovia (Pa.ra.oer.sko9vi.a. Gr. prep. para beside; N.L. fem. n. Oerskovia a bacterial genus name; N.L. fem. n. Paraoerskovia beside or close to Oerskovia).
The description is as given by Khan et al. (2009) with the following modifications. Cells stain Gram-positive and are non-motile, facultatively anaerobic rods. Catalase-positive and oxidase-negative. Do not produce aerial mycelium. The peptidoglycan type is A4a L-Lys-L-Ser-D-Glu (A11.48). The cell wall contains acetylated muramic acid residues and galactose. The major quinone is menaquinone MK-9(H 4 ). The polar lipids are phosphatidylglycerol, diphosphatidylglycerol, phosphatidylinositol and phosphatidylinositol mannosides. Major fatty acids are anteiso-C 15 : 0 , C 18 : 0 , C 16 : 0 and anteiso-C 17 : 0 . The G+C content of the DNA is 71 mol%. Phylogenetically, the genus belongs to the family Cellulomonadaceae (suborder Micrococcineae, order Actinomycetales). The type species is Paraoerskovia marina.
Emended description of Paraoerskovia marina Khan et al. 2009 Paraoerskovia marina (ma.ri9na. L. fem. adj. marina of the sea, marine).
The description is as given by Khan et al. (2009) with the following modifications. Cells are 0.4-0.6 mm wide and 1.0-1.6 mm long. Forms creamy yellow-coloured colonies, 1-2 mm in diameter on HSMA or ISP 2 plates after 3-5 days of incubation at 28 u C. Carotenoid-type pigments are present. Growth occurs at 10-35 u C (optimum at 28 u C), at pH 6.0-10.0 (optimum pH 7.0-8.0) and at 0-8 % (w/v) NaCl. According to the API 50CH system, positive for acid production from starch, glycogen, cellobiose, sucrose, trehalose, gentiobiose, maltose, Larabinose, D-fructose, D-galactose, D-glucose, D-mannose, D-xylose, aesculin ferric citrate, glycerol and turanose (type strain) and negative for the 33 other tests of the panel. According to the API ZYM system, positive for leucine arylamidase, a-and b-glucosidases, lipase, N-acetyl-bglucosaminidase and esterase (type strain) and negative for the 13 other enzymes included in the test panel. Able to degrade starch and carboxymethyl-cellulose but unable to degrade casein, cellulose, gelatin or chitin. For the type strain, menaquinones MK-9 and MK-9(H 2 ) are detected, in addition to the major menaquinone MK-9(H 4 ). Traces of xylose occur in addition to the major cell-wall sugar galactose. The type strain is sensitive to vancomycin (50 mg) and resistant to bacitracin (10 mg), gentamicin (30 mg), kanamycin (30 mg), nalidixic acid (30 mg), nitrofurantoin (300 mg), nystatin (100 IU) and streptomycin (10 mg).
The type strain is CTT-37 T (5NBRC 104352 T 5DSM 21750 T ), isolated from a sediment sample collected from a beach on the coast of Tottori city, Japan. T and K. algae DSM 22126 T after two-dimensional TLC and detection with molybdophosphoric acid and heating at 180 6C for 5 min. DPG, Diphosphatidylglycerol; PG, phosphatidylglycerol; PI, phosphatidylinositol; PIMs, phosphatidylinositol mannosides.
